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Abstract 
Click here and insert your abstract text. The reasons for seeking alternative solutions to the currently used ways of transport include 
the following: congestion in transport systems; roads, stations, transport nodes, which were built years ago, unable to handle the 
current workload; increased number of motor vehicles; emergence of congestion in road networks and interferences reducing the 
smoothness of traffic flows. This phenomenon results in traffic congestion in urban road systems. This article describes the 
possibility of changing this state of affairs through using an alternative way of transport – namely, underground pipeline transport 
of solids and powders. 
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1. Introduction 
Economic development directly affects the load put on the existing road infrastructure. It is triggered by the 
increasing flow of goods and passengers. It causes problems and limitations in terms of flexible organization of 
delivery times and reduces the effectiveness of their implementation carried out by logistics operators.  
At present, 92% of the energy used to transport food and other supermarket goods is spent on moving the vehicles 
with only 8% used to move the goods. In 2008 at the University of Oxford a research project titled Foodtubes™ was 
initiated. The purpose of the Foodtubes™ project is to design and build energy-efficient capsules for transporting 
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foodstuffs. CargoCap is a project of similar assumptions, it is carried out at the University of Ruhr in Bochum under 
the direction of Professor Dietrich Stein. The research is supported by the German Ministry of Innovation, Science, 
Research and Technology of North Rhine-Westphalia. Another project is handled in the United States. The new 
initiative is the Captrans research project. 
The main idea of the aforementioned projects is to replace heavy vehicles with capsules which shall function in an 
underground pipeline network connecting producers with warehouses, distributors, distribution centres, shopping 
centres, etc. 
The implementation of these projects should not only bring in a decrease in congestion, but also block, according 
to the authors of the projects, the emission of around 18% of carbon dioxide per year into the atmosphere, thus limiting 
global warming. [THE TRANSPORT INTERNET] 
The idea of the underground pipeline supply network supply raised interest of the Office of Energy Research and 
Development in the state of New York (NYSERDA) which in 2004 conducted a feasibility study, proving that its 
pipeline system in New York may itself restrict heavy vehicles’ traffic by ten billion miles, contributing to the 
reduction in carbon dioxide emissions and protection of loads from terrorist attacks. [Jeremy Hsu] 
Pipelines provide an opportunity of safe and economical transmission that we can already observe in transporting 
liquid or gaseous materials and in the transport of people via underground railways. In congested urban agglomerations 
it constitutes a great alternative to the transport of solid materials – An alternative which is fast and ecological. Now 
is the time to route the streams of goods that procure traffic congestion to an alternative path. The time to develop a 
pipeline network capable of transporting refrigerators, washing machines, automotive parts, cereals, foodstuffs and a 
number of other articles of everyday use. 
The purpose of the publication is to point out the possibilities associated with using pipeline transport to facilitate 
and reduce traffic flows in urban agglomerations. 
 
2. Current issues related to supplies in urban agglomerations 
The attractiveness of the city is due to the presence of prosperity assets available to its inhabitants (shops, rest, 
work, healthcare, quality of apartments, safety), companies (skilled workers, resources, market, business environment) 
and visitors (access to tourist attractions, cultural events, hotels, etc.). Today’s urban environment is dominated by a 
number of negative phenomena, related largely to environmental degradation resulting from the defragmentation or 
destruction of valuable natural and cultural areas. Agglomeration areas retain focus on economic and social potential 
of a given country, and their proper functioning determines its development. One of the key features of effective 
functioning of the urban organism is an efficient transport system. The increasing number of city consumers leads to 
an increased demand for the transport of goods – raw materials, semi-finished products, finished products and 
industrial and municipal waste. The largest part of transport in urban areas is generated by industrial, trade and service 
enterprises [Browne M., Baybars M.: 2004].  
The choice of using automotive transport as a dominant mode of transport, used to deliver supplies in urbanised 
areas, has led to many adverse effects related mainly to the congestion effect, pollution, road safety, city’s image and 
its functionality, and the demand for energy. One response to stop these negative processes is sustainable development, 
which is primarily concerned with analysing causes of overexploitation and destruction of the environment, as well 
as determining a strategy of alleviating this process within three main areas: environmental, economic and socio-
cultural. This complies with Article 2 of the Treaty of Amsterdam and one of the main priorities of the European 
Union. Sustainable development requires adequate planning, from socio-economic, natural and spatial perspectives 
on the city, and adequate realization at different levels of organization, from global to local. It may be concluded that 
the scale of the city – on the grounds of city’s functions in a settlement network and a wide range of its influence on 
closer and further regions – is most suitable for the implementation of this concept. This is also directly applicable in 
respect of the city’s transport system. According to the European Commission experts, a sustainable transport system 
is one which: 
x Ensures the access to transport destinations in a secure manner without jeopardising health and environment, 
and provides equal conditions for present and future generations. 
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x Allows for effective functioning, offering a choice of the means of transport and sustaining economy and 
regional development. 
x Limits the emissions and waste within the absorption potential of the Earth.  
x Consumes renewable resources in quantities that enable their recovery.  
x Consumes non-renewable resources in quantities that cannot be substituted by renewable substitutes, with 
minimizing the occupation of land and noise. [White Paper: 2001] 
Reduction of greenhouse gas emissions by 20% by 2020 is one of the key objectives laid down by the European 
Commission. Half of them, attributable to road transport, is generated in urban areas. The negative effects of urban 
distribution of goods in terms of energy consumption and air pollution are caused mainly by low level of cooperation 
between partners in the supply chain as well as low efficiency of transport systems. Projects as CargoCap, CapTrans, 
Foodtoobs are an alternative to current solutions. 
 
3. Current status of research 
The reasons for seeking alternatives to the currently used modes of transport come out intuitively. Congestion in 
transport networks is not only the concern of large cities or metropoleis, but it also occurs in less urbanized areas. 
Roads, stations, communication nodes that were built years ago are not able to handle the current load. The progress 
in transport involves the consequences in terms of the increasing number of motor vehicles, congestion in road 
networks and interferences reducing the smoothness of traffic flows. This phenomenon results in traffic congestion in 
urban road systems [www.transort.gov.pl]. Congestion is here understood as an overload, traffic jam on transportation 
routes, block or excessiveness [Trepins. D. 2015]. 
Road transport has reached limits in terms of its capacity. When identifying the current problems we can find 
information that each day 10% of 11,000 km of German motorways turn into “parking areas” [ADAC]. 
At present, the estimated costs of this issue amount to approximately 100 billion Euro annually and each next year 
the problem grows. By 2020 the amount of road transport is about to double in relation to the amount of transport in 
1997. 
The growing importance of cross-organisational division of labour and europeanisation of economy result in a 
situation where road transport of goods becomes a growing risk factor for enterprises. The time of supplying goods or 
materials for production is now more difficult to determine [ADAC]. 
An important issue related to the increasing amount of road transport are also ecological consequences as: 
x Huge consumption of mineral oil.  
x Noise, not only on the motorways, but also in the cities.  
x Contamination of the environment.  
x Accidents.  
x Significant demand for land (conversion of agricultural land into commercial land). 
However, it is possible to unburden roads and route streams of goods to an alternative path. City’s water, gas, 
electricity and central heating are led under the ground, so why not to transport solid and powdered goods this way? 
Currently, pipeline transport is defined as transport of goods via pipeline systems, such as transport of crude oil 
and related products, water and gas [Tundys B. 2012] – it is time to extend this definition. 
 
4. Research problems to solve 
Researchers’ approach to designing a pipeline network for transporting solid materials varies, however, we can 
identify research problems that arise in each case, such as geological research in places where a pipeline network is 
planned, or the determination of possibilities concerning tunnelling. We need a solution to the question of designing 
proper containers and appropriate facilities that will support terminals. We need to develop the shape of the container, 
which will then determine the profile of the pipeline and container store space requirements of terminals. Among very 
significant problems there are issues associated with developing the drive that will power the containers and providing 
the network with energy. Other indispensable operations include: the construction of terminals and other structures 
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needed to support pipeline routes, the development of an information system enabling communication among users, 
communication among customers, keeping records of containers left in the terminals, sorting by designated place of 
destination, automation of all routes. On this basis we can distinguish eight fundamental research areas: 
1. Mapping pipeline routes – which areas of the largest population and industrialization should be put on the 
pipeline’s map; where to place loading/unloading depots; how to incorporate on the map such facilities as 
ports, railway stations, airports or logistics hubs; should the whole pipeline system be under the ground or 
should we take into account designing an overground part as well. 
2. Developing a capsule for transferring materials – criteria for selecting the capsule’s shape, choosing the 
material for the construction of the capsule, what failures can occur and how to resolve them in practice. 
3. Technical problems – which drive to choose for the capsule, drive in the pipeline, cross-section of the corridor 
(round or another), how many capsules should be in one section (one or more?), which length should be the 
sections of the pipeline – from station to station. 
4. Cross-section and construction of the pipeline – method of tunnelling; which material to use when building 
the pipeline; ground structure recognition in locations where the pipeline is going to be lain; assessment of 
possibilities for tunnelling; criteria for the selection of routes in terms of geological issues; problems with 
ownership of the land; safety conditions. 
5. Developing a control system – monitoring of the container, container identification, information security, 
simulation equipment for the capsule’s and pipeline’s operation, segmentation of the pipeline. 
6. Resolving the issue of pipeline’s reliability – pipeline safety; ongoing elimination of failures; failure 
signalling; conditions for the transport of hazardous, flammable materials, etc.; potentiality of pipelines in 
the event of war, crisis situations, riots in some parts of Europe or the world. 
7. Legal issues. 
8. Risk analysis of the project – sozo-economical, environmental and social analysis. 
 
5. Concepts and proposed solutions  
Development of pipeline routes 
The biggest demand for this form of transport is in strongly urbanized areas, within large urban and industrial 
agglomerations. Their population enforces increased transport needs in terms of providing goods that will satisfy their 
daily needs. Meeting the supply side of the reported demand depends to a large extent on the quality of logistics 
services. They include, in particular, small deliveries to individual recipients. Bearing in mind the bottlenecks and 
expansive plans of spacial development, despite vast needs, possibilities for extending the road network no longer 
exist. Demand factors and their accompanying supply needs to offer high-quality transport services require introducing 
alternative ways of transport. 
According to researchers developing the concept of pipeline transport for solid materials (Foodtubes and CagoCap 
projects), this way of transport is particularly suited for foodstuffs, consumption and investment goods, such as 
production materials. It is estimated that this solution is possible to apply for two thirds of the goods currently 
conveyed by road transport. 
The market of logistics and industrial space in Europe is going to gradually increase over the next 10 years and the 
countries with the highest potential are Poland and Turkey, according to the International Colliers report [Colliers 
International. 2012].  
The Colliers report has identified the following cities to be the most dynamically developing distribution centres 
by 2020: Gdansk/Gdynia; Lodz; Katowice/Wroclaw; Bratislava (Slovakia) / Brno (Czech Republic); Izmir (Turkey); 
Belgrade / Nis (Serbia); Istanbul (Turkey), Moscow (Russia) and St Petersburg (Russia) – will become the main 
logistics hubs – Fig. 1 [Colliers International. 2012]. 
Marking a freight pipeline network should count in logistics hubs in Poland and throughout Europe. The existing 
road network can be used, under which the pipeline could be built. Furthermore, the pipeline could include strategic 
production and manufacturing industry, i.e.: cement factories, cereal warehouses or factories producing various solid 
and powdered materials. An underground pipeline system should be run through strategic areas, which constitute an 
important part of European logistics infrastructure. It shall include sea ports, river ports, railway stations or airports.  
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Fig. 1. The most dynamically developing distribution centres in Europe [Colliers International. 2012] 
Managing the transport routes must be thoroughly refined and time-synchronized. In this respect we can take 
advantage of the already existing solutions that are used for the management of underground transit, such us the metro. 
However, the existing solutions used in meters, should be adapted to the needs and requirements of the underground 
pipeline for transporting goods and raw materials. It is also important to take into account the relevant aspects 
concerning safety and risks resulting from e.g. different failures or unplanned downtime due to the maintenance of 
capsules [Taniguchi 2012]. 
In the development of operational solutions of and underground transport system for goods and raw materials we 
can also use the existing solutions (of course they will require multiple modifications/adaptation to the needs of the 
pipeline) used already in the existing pipelines intended to transfer gas and crude oil [Taniguchi 2012]. 
Modern storage facilities appear to be an important element in this context. In Poland and throughout Europe there 
are many objects of this kind that meet the highest requirements. They may play a crucial role in the expansion of an 
underground pipeline system [Taniguchi 2012]. 
Pipelines are going to be located mainly in public space, which will allow easy and fast scheduling. Layout of the 
pipeline network must take account of the existing underground infrastructure including gas pipelines, water pipelines 
and metro tunnels. Scientists are searching for an optimal method of constructing underground corridors, which should 
be competitive, fast, environment-friendly and above all – should provide fast and uncomplicated expansion.  
 
Developing the structure of the capsule for transferring goods 
Transport in such a system will be provided via specially designed capsules. Their size and freight capacities in 
different projects vary. The most justified solution seems to be designing capsules intended for transporting two 
Europallets (Fig. 2), as they represent the majority of freight transport in Europe. The diameter of the pipeline for such 
a capsule would be 2 meters. 
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Fig. 2. An example of an underground capsule intended for transporting two Europallets [Kulińska, 2014] 
 
Europallets are a standardised freight capacity which would work well in practice. Its application would enable 
easy implementation of this type of transport in the existing logistics chains. Given the load amounting to only two 
Europallets, processes of loading and distribution could be very flexible. In the event of a necessity to transport larger 
quantities of goods, more capsules can be used (Fig. 3). Flexibility and full automation of the process of loading and 
unloading ensure competitiveness of this solution. 
Fig. 3. The inside of the loading/unloading depot [Kulińska, 2014; CargoCap] 
Because pipeline transport is independent from other modes of transport, traffic routes, weather conditions, 
congestion, it is possible to determine fixed speeds and flows of supplies. This directly results in shortening the 
duration of transport, compared with trucks in congested urban areas.  
The CargoCap project predicts that the speed of such a transfer would be 22 mph on average, i.e. approximately 
40 km/h. The destination location of a loading/unloading depot can be: a factory, a logistics hub or a hypermarket.  
This is a kind of point-to-point transit: from warehouse to warehouse, from distribution centre to logistics hub or 
vice versa – it is all about successful delivery of goods to the place of destination. Underground transport of powdered 
materials is a way to optimization of e-commerce and logistics processes. 
Both, the supplier and the buyer are informed about the current position of the shipped/ordered goods. 
In case of an increased demand for transport, capsules can be sent in columns. This requires appropriate time 
control when initiating capsules, in order to maintain safe distance between them (the estimated safe distance is 2 m). 
Moreover, the feasibility of such transfer must be taken into account in the structure of the pipeline and control systems 
of pipeline’s branches, so that the whole column can move consistently, without the need for deceleration. Direction 
of travel – target station – is selected in the capsule control system programmed in the internal on-board computer. 
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Fig. 4. An example of a loading/unloading depot for underground transport [CargoCap, Kulińska] 
As soon as goods packed on pallets reach the place of destination, capsules are automatically unloaded. Further 
transport will be performed with the use of vertical and horizontal conveyors . Vertical conveyors are used to move 
the pallets unloaded underground to the surface of the land. Unloading depots can be designed and adjusted according 
to customers’ requirements. An example of an unloading depot is shown in Fig. 4.  
It is possible to resolve the concept of unloading depots in several ways: 
• An unloading depot on the surface, where the capsules are transferred to the surface via the pipeline, as far 
as possible, through a connection to a high storage warehouse. 
• An underground unloading depot – deliveries from the unloading depot are transported to the recipient 
through vertical conveyors. 
• Delivery to the industrial metro or a business centre in successive stages of underground distribution, with 
the use of common conveyors. 
 
Technical issues 
The project assumes designing capsules with aerodynamic shapes the freight capacity of two Europallets. Rolling 
wheels, acting as the bearing, and side rollers keep the capsule on the track. Electric wheel drive, driven by three-
phase asynchronous motors supplied by frequency converters. 
Fig. 5. Technical characteristics of the CargoCap project [CargoCap, Kulińska] 
This concept means a sturdy construction, low energy consumption, low initial costs, high reliability and no need 
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Fig. 6. The prototype of the capsule’s chassis [CargoCap, Kulińska] 
Determining the cross-section and the construction of pipeline routes 
The pipeline infrastructure is built under the ground, leaving the functioning of the on-ground traffic in an unaltered 
state. This is possible due to using a pipe jacking method – Fig. 7. Trenchless technologies of building underground 
pipelines are intended to be applied in cities where it is possible to build an underground infrastructure network, 
including water and sewage pipelines, without disrupting the road traffic. This helps avoid losses resulting from 
accidents, stress and damage to property, arising as a result of locking the roads during street works. 
Fig. 7. Tunnelling of pipeline corridors [CargoCap] 
 
It is possible to select one or several methods, depending on the geological structure of the terrain, to the group of 
trenchless methods of building pipelines: 
− Impact Moling – this method involves driving a pneumatic punch through the ground over a marked 
distance. 
− Impact Ramming – this technology consists in ramming steel tubes into the ground with a punch 
located in a launching trench, in a special bed, also called a cradle or a launch platform. 
− Guided Boring and Directional Drilling – pipelines are integrated into the ground control with the 
help of drilling machines equipped with hydraulic motors, capable of producing torques and axial 
forces necessary to press, swivel and tow the drilling ducts. 
− Pipe Jacking – a technology of hydraulic piercing consisting in inserting protecting steel tubes into 
the ground with the use of hydraulic cylinders. 
− Microtunnelling – consists in pneumatic piercing of line pipes trailed by a head which drills a tunnel 
when pressed [Innovative transport]. 
By selecting a trenchless method of building pipelines, the following should be taken into account: 
− technical parameters of the different methods: maximum lengths of one-off pipelines, maximum 
and minimum values of their diameters, 
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− characteristics of the ground where the pipeline is to be built: whether the ground can be condensed, 
whether it is necessary to remove dredged material, stability of the ground, 
− level of groundwater: whether the method can be applied below the groundwater level, if so, how 
far below the groundwater surface it can go, 
− material of the inserted pipeline: the selection depends on the piercing force, or it may be necessary 
to insert protective pipes beforehand, 
− desired degree of accuracy of inserting a pipeline: deviation values for trajectories of the inserted 
pipeline with regard to the planned realization depend on the control system and process control, 
− the minimum thickness of the ground above the top of the inserted pipeline: it depends on the 
diameter of the bored hole, the presence of dynamic forces during the process of boring, the method 
of removing the dredged material (applying drilling fluids usually results in disturbing the ground 
structure) [Innovative transport]. 
 
Developing a control system 
Today, it is increasingly difficult to imagine proper functioning of even a small company without software for 
registering transport events, assisting in planning product deliveries and a reliable supply in raw materials, capable of 
controlling costs and the use of means of transport, supporting dispatchers or freight forwarders and automating their 
daily working activities. It would also be very useful to count in the process of planning, monitoring and tracking. An 
important element which should be taken into account is an undisturbed, actual flow of information. Software 
responsible for the flow of information would need to allow for effective cooperation between terminals [Innovative 
transport].  
In terms of tracking or monitoring a capsule transporting products and raw materials we could apply the existing 
solutions (of course after adaptation to the needs of the pipeline) such as the RFID system, technical security systems 
including optoelectronic (laser) systems, risk signalling systems, or CCTV systems (television surveillance – pipeline 
monitoring). 
The control of tracking pipeline transport and the travelling capsules/containers would have to be conducted 
through integrated advanced information systems, perhaps taking advantage of artificial intelligence/neural networks. 
As regards the monitoring of products and raw materials, in case of a necessity or a need, it would be possible to use 
computer image analysis, which could recognize hazardous materials that pose a threat to the pipeline [Innovative 
transport]. 
 
Ensuring reliability of the pipeline  
The basis of proper functioning of an underground system of transporting materials is its safety. For this purpose, 
the capsules will be equipped with the monitoring of key components, two independent braking systems and several 
engines, so that in the event of damage, the capsule is able to reach the nearest station. Furthermore, the fronts of the 
capsules will be equipped with a safety system to stop the capsule in the case it detects an obstacle. 
Regarding safety, it is very important to predict a proper structure of the tunnel and the capsule, so that any parts 
that will be worn out over time and will require replacement, are fixed on the capsule and not in the pipeline. This will 
ensure easy, quick and cost-efficient replacement of parts. 
Project teams are open to any innovative solutions. On an ongoing basis they track innovations concerning drives, 
design, controls, materials suited for the construction of pipelines, capsules and their components. Particularly 
important are all these innovations that concern the monitoring and control of the capsules from the perspective of 
ensuring safety of transport – both regarding the capsule itself and the transported goods. Moreover, it may be used 
for monitoring goods ordered by the customer at any time. 
Such a complex structure requires ongoing control and constant exchange of information. This is possible due to 
the application of sensors and interfaces dedicated to perform specific tasks and a minimum of two systems providing 
communication with the capsule and between loading/unloading depots. 
 
Legal issues 
There is a need for resolving legal issues associated with the construction and functioning of the transporting 
pipelines. The starting point for legal issues is the legal classification of underground transport pipeline networks. The 
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legal standards depend on the qualification, i.e. whether transporting pipelines will be assigned to the regulations of 
public traffic or public procurement. There is a concept of perceiving freight pipelines as delivery units, i.e. facilities 
conducive to the public good.  
An applicable law for pipeline carriage of goods has not yet been adopted.  
However, we can speak of legal provisions concerning the transport of hazardous materials. 
The transport of hazardous materials is subject to provisions under international agreements. Here, the key 
agreement is the ADR (The European Agreement concerning the International Carriage of Dangerous Goods by 
Road), a European agreement concerning international road transport of hazardous materials and objects drawn up in 
Geneva on 30 September 1957 and from that moment repeatedly amended. First of all, this agreement makes it 
possible to increase the level of safety in transporting hazardous freight, as well as harmonize and improve national 
and international provisions in this field [OJ 110 item 641]. 
The envisaged solution in the form of the pipeline must comply to the standards contained in it . 
The provisions of the ADR consist of the proper agreement (introductory provisions) and two annexes (A and B). 
The annexes are divided into 9 thematic sections, which contain detailed recommendations for each of the ADR 
transport stages (ADR classification, packaging, loading and unloading, transport). 
 
Risk analysis of the project  
Quality and reliability are the necessary conditions for economic performance and efficiency in the implementation 
of logistics processes. Delayed deliveries have far-reaching consequences. This is particularly evident in the case of 
highly distributed supply chains linked in classic system of traffic. In the case, the application of a pipeline transport 
network is capable of facilitating transport processes, reduce the amount of warehouses and as a consequence – 
significantly reduce costs. 
Economic benefits of individual companies’ specializations and outsourcing of production units can only be 
launched, if the flow of goods is safe in the process of creating added value (B2B). At the same time, flexibility 
concerning the response to customer inquiries is becoming an increasingly decisive success factor in terms of the 
revenue (B2C).  
Due to its independence from other systems, an underground pipeline system is able to provide goods on time. This 
applies not only to the transport of wholesale amounts. Also smaller lots may be transported at competitive prices. For 
retail customers and for consumers gathering orders through automated systems, subcontracting and finally the 
disposal of packaging materials may be offered in the form of realizing a combined order in designated areas.  
There is no doubt that a project of an underground transport network will see the daylight. In case of individual 
projects results will vary, maybe in the form of a computer simulation, or maybe with appropriate funds, it will be a 
prototype.  
We will be able to talk about the success of this project, when it will be commercialised. 
 
6. Analysis and summary 
Pipeline transport is able to effectively support economic growth and the increase in competitiveness among 
business locations, taking into account far-reaching benefits for the environment and safety. It is most used in the 
United States, Russia and Canada, with regard to transporting liquids and gases. Therefore, is must be possible to use 
this concept for transferring solid, powdered materials, etc.  
Underground transport is an intelligent and innovative, computer controlled transport system of the new 
millennium – it is environment-friendly, fast, flexible and competitive. Using this mode of transport will increase the 
probability of reaching products, raw materials, etc. within expected delivery dates. They would not have to be carried 
by trucks, which will prevent traffic jams, red light on crossroads and accidents. 
In congested urban areas the capacity of the labour market and the number of potential consumers are very large. 
Adjusting effective traffic systems that will correspond to supply chains, improve the operation of holding companies, 
etc. are a determining bottleneck factor in various projects. 
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In many parts of the world congested roads may expand only with extremely high costs and only if it is possible 
from the spatial and technical point of view. The existing undeveloped areas rarely meet economic requirements 
regarding their size or connections with communication routes.  
Underground pipeline transport of solid and powdered materials can reduce these problems due to its underground 
construction and mode of operation, as well as its effectiveness. Production plants may be physically connected and 
thus virtually consolidated. Reachability within freight transport areas, due to their connection with the pipeline 
system, will significantly grow. Reduction of flaws, such as congestion, makes the development of densely populated 
urban areas become yet again a prominent matter and boosts attractiveness of the regions.  
As underground pipeline transport is being designed for the inland transport in developed areas, and analogically 
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